Membrane effects of imidoesters in hereditary stomatocytosis.
The marked increase in cation (Na+, K+) permeability that results in swollen, cup-shaped red cells in the hereditary stomatocytosis syndrome can be corrected in vitro with a bifunctional crosslinking reagent, dimethyl adipimidate (DMA). 45Ca influx in intact RBC, 45Ca efflux in red ghosts, and 45Ca retention in red ghosts are normal and not influenced by DMA. Endocytosis in resealed red ghosts is strikingly impaired but becomes normal if cells are first treated with 2 mM DMA. Protein kinase mediated phosphorylation of membrane proteins by AT32P--only 20--40% of normal control values in both shortterm (5 min) and more extended (60 min) incubations--is not improved by DMA. After reaction of 14C-DMA with stomatocytes, radiolabel is found associated with phosphatidyl serine and phosphatidyl ethanolamine and is also widely distributed among membrane proteins. Cation permeability of stomatocytes in corrected at DMA concentrations (1 mM) that result in barely detectable crosslinking of aminophospholipids or proteins, suggesting that either crosslinking of a minor component present in only small quantities or intramolecular (rather than intermolecular) crosslinking is responsible for the permeability effects. DMA, whose maximal crosslinking dimension is 7.3--9 A, is the most effective bifunctional imidoester of those tested. Shorter (dimethyl malonimidate) or longer (dimethylsuberimidate) reagents are either less effective than DMA or totally without effect.